Expression and characterization of a human carboxylesterase 2 splice variant.
CPT-11 [7-ethyl-10-[4-(1-piperidino)-1-piperidino] carbonyloxycamptothecin or Irinotecan] is a carbamate prodrug that is activated in vivo by carboxylesterase (CES)-2 to SN-38 (7-ethyl-10-hydroxycamptothecin), a potent topoisomerase I inhibitor. There is high interindividual variation when CPT-11 is used in the treatment of colorectal cancer. Several splice variants of CES2 are reported in the expressed sequence tag database. Real-time polymerase chain reaction was used to determine the abundance of the CES2 and splice variant of human carboxylesterase 2 (CES2Delta(458-473)) transcripts in 10 paired samples of human tumor and normal colon tissue. The results showed that the CES2Delta(458-473) transcript accounts for an average of 6% of total CES2 transcripts in colon tissue, and there is large interindividual variation in CES2 expression in both tumor and normal colon samples. The carboxylesterase activity of the colon samples was determined by 4-methylumbelliferyl acetate hydrolysis assays and nondenaturing polyacrylamide gel electrophoresis followed by activity staining. Significant, positive correlations were found between CES2 expression levels and both measures of carboxylesterase activity. We cloned and expressed the CES2Delta(458-473) protein in Sf9 insect cells. The purification profiles and preliminary characterization of the CES2Delta(458-473) protein indicated that the expressed protein is folded and glycosylated like CES2. However, in vitro assays show that the CES2Delta(458-473) protein lacks 4-methylumbelliferyl acetate and irinotecan hydrolase activities. In conclusion, we found that the CES2Delta(458-473) protein is an inactive splice variant of CES2 and that its transcript is spliced at a relatively constant rate in tumor and normal colon tissue.